Summary. Changes in blood pressure and in the pattern of respiration have been investigated during human coitus. The blood pressure was recorded continuously and respiration was studied by means of spirometry. A peak of blood pressure and a sudden change in respiratory pattern were noted at the male and female sexual climax, and it is suggested that these are replicable parameters.
INTRODUCTION
There are few experimental investigations of the natural coital process in human subjects; the relatively small literature on this topic deals mainly with extracoital orgasm.
Boas & Goldschmidt (1932) made simultaneous recordings of the heart rate of a man and woman in coitus. There was a peak in the heart rate of the woman with each of her four orgasms, and of the man with ejaculation. Mendelsohn (1896) published pulse tracings recorded by Kolb during coitus. These tracings were used to illustrate the degree of exertion involved in coitus and its effect on the heart. Bartlett (1956) repeated Boas & Goldschmidt's experiment with three couples, with comparable results, and made observations on the respiratory system in addition to the heart rate. He reported also that there was frequently a striking degree of concordance between the heart rates of a man and woman in coitus, to the extent that the heart rate of one could on occasion respond to the partner's orgasm more intensely than to his own.
A further three experiments dealt with responses accompanying sexual orgasm attained through extra-coital methods (fantasy or self-stimulation). Klumbies & Kleinsorge (1950) recorded blood pressure, heart rate and respiratory changes during orgasm, stimulated psychologically in the female and by mas¬ turbation in the male. They reported a rise in systolic blood pressure of 50 mm Hg in the female, from 110 to 160 mm Hg; and a rise of 130 mm Hg in the male, from 120 to 250 mm Hg. Mosovich & Tallafero (1954) described electro-encephalogram changes during orgasm in consequence of self-stimulation in three women and three men. They reported "At the acme of the orgasm . . . there is a slowing of the electrical activity with increase in voltage until there are paroxysmal, three per second waves which are mixed with alternating muscular discharges". They drew attention to the similarity of EEG patterns occurring during orgasm and during epileptic convulsions. Hoenig & Hamilton (1960) Single-case methodology (Shapiro, 1966) and scientific introspection or selfobservation, which have been profitably applied to a number of problems in neurophysiology (Adrian, 1946; 1968, fig. 4 . Spirograph for the female subject taken as near to orgasm as possible. showed the apnoeic respiratory pattern before orgasm and the beginnings of a regular hyperventilation were apparent just before the tracing terminated.
The respiratory rate and minute volume can be determined from the tracings and are shown in Table 1 .
It will be seen that, for the male, the pre-ejaculatory respiratory rate was of the order of 40/min, while the post-ejaculatory respiratory rate dropped to 30/min. The minute volume, however, showed a post-ejaculatory increase, i.e. the rate slowed down but the volume increased.
In the female, the respiratory rate before orgasm was much smaller than in the male, but corresponded closely to that of the male following orgasm. The results reported in the present study appertained to individuals in whom systolic blood pressure levels were essentially normal (female =100 mm Hg, male =120 mm Hg) and were well within the range of results quoted by Masters & Johnson (1966) . They are also consistent with the patterns of heartrate fluctuation given by Bartlett (1956) and Boas & Goldschmidt (1932) .
In all human experiments, a significant rise and a sharp fall in systolic blood pressure has been shown to accompany orgasm. The rise may be a function of the muscular effort involved or an autonomie measure of the orgasmic experience. In the present experiments, the second female orgasm showed a lower peak of blood pressure despite a higher subjective intensity of experience. The lowest rise for a female was that reported by Klumbies & Kleinsorge (1950) , where there could have been very little muscular effort involved, since the female reached orgasm by fantasy within about 25 sec of the start of the experiment. The male took 15 min to achieve ejaculation by masturbation, which could imply a good deal of muscular effort and tension, and could account for the unusually high rise of 130 mm Hg. For the male, in the present experiments, there was usually little effort involved in ejaculating during coitus, and the blood pressure peak had been as low as 140 mm Hg. Scott (1930) described a mean rise in his subjects' systolic blood pressure of approximately 14 mm Hg resulting from the showing of a film of a 'sexy' dancer. This pre¬ sumably involved neither orgasm nor muscular activity.
Blood colour
The blood colour change has not been reported before, but this change might be related to the 'sex flush' described by Masters & Johnson (1966) . This effect might be produced by excessive dilatation of the veins during orgasm.
Its function may be to ensure a speedy return of the blood pressure to its normal levels, or to facilitate the circulation of blood-borne hormones which may be required for the coital act, or even for subsequent fertilization. Oxytocin
It has been suggested that oxytocin is released during human coitus (Harris & Pickles, 1953; Campbell & Peterson, 1953; Friberg, 1953) , and its presence could well account for some of the circulatory manifestations at the point of orgasm in the present experiment, i.e. the fall in blood pressure, flushing and an increase in limb blood flow. In view of Campbell & Peterson's description of the time lag for a neurohormonal reflex, it might also account for the relation¬ ship of ejaculation and female orgasm outlined in the present paper. The prostaglandins produce similar physiological changes (Bergström, 1967) This subject has been previously investigated by Klumbies & Kleinsorge (1950) and by Bartlett (1956) (Brown, 1967) . Levine (1948) and O'Hare (1951) have, as females, subjectively outlined the components of orgasm involving contractions. Masters & Johnson (1966) were able to observe and illustrate these contractions objectively. Payne (1936) has alluded to the subjective 'sucking' quality of vaginal orgasm. Masters & Johnson (1966) did not find evidence for such a 'suction' mechanism, but their experiments, involving only masturbatory orgasm, seem to be inconclusive (Fox & Fox, 1967 
Temporal aspects
The 'post-ejaculatory orgasmic reflex' has not been described before as far as we know. Bergler (1947) on the basis of clinical observation wrote "At the same time, perhaps offener directly following the orgasm of the man, the woman's orgasm takes place, accompanied by involuntary contractions of the genital and pelvic muscles and followed by the feeling of release of sexual ten¬ sion". The experimental evidence of Boas & Goldschmidt (1932) indicated that the final orgasm of the female occurs some seconds after ejaculation, though this was not discussed in the text. Bartlett (1956) carried out fourteen experiments, nine measuring heart rate and five giving respiratory measures. Of the first nine experiments, only the second occasion for each of the couples showed a post-ejaculatory female response. Of the second five experiments, a post-ejaculatory orgasm appeared to occur for two subjects who had second trials, though for one of these cases the female orgasm may have been simulta¬ neous with the male one. Since this particular type of orgasm would be most sensitive to conditions of stress, it is not surprising that it does not occur reliably in the laboratory. In our own investigations this response was easily disrupted in the initial experiments. This is because any source of psychological distrac¬ tion could cause a delay in the female response to the extent that she loses the 'penile plug' and therewith the opportunity to experience orgasm. Dickinson (1949) , however, described the most common form of coitus as one ending in the simultaneous orgasm of the partners, and both Malinowski (1929) and Davenport (1967) , describing Melanesian sexual customs, referred to the simultaneous orgasm of the sexual partners. Ellis (1962) described the concept of simultaneous orgasm as a myth, and denied the significance of the temporal aspects of female orgasm. This is obviously a variable and contro-versial topic, especially since the concept of simultaneity is not defined precisely anywhere, and could thus conceivably cover a time lag of a few seconds.
The post-ejaculatory orgasm was not mentioned by Masters & Johnson (1966) , and does not appear to have occurred under their observation. The majority of their observations appear to have been made on subjects using self-stimulation or the 'artificial penis', which would not detumesce to form a 'plug' in the vagina, but it would be disconcerting to find that the phenomenon was not present during any of their observations of natural coitus.
One must conclude that, although the events described in the present paper are not unique, they may only apply to a limited population.
